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SPECIFICATION 



DATA P ROCES SING SYSTEM, RECORDER/REPRODUCER, DATA 
PROCESSING METHOD AND FILE MANAGING METHOD 



TECHNICAL FIELD 

The present invention relates to a data processing 
system and a data processing method for converting data when 
image and audio (sound) digital stream data is input to a 
computer, and converting data when data input to a computer 
is output to an external device, to a recorder/reproducer 
for recording digital data such as images, sounds and 
computer data on a recording medium such as magnetic tape, 
and to a managing method for managing recorded digital data 
as files . 

BACKGROUND ART 



among media for storing multimedia information including 
images and sounds. It is becoming possible to connect a 
storage medium such as a DVC or a DVD and a computer by use 
of a digital interface typified by the IEEE1394 . A set-top 
box is a device for -receiving digital stream, data from a 
broadcasting station. Data transmitted from a set-top box, 
a DVC and a DVD to a computer through a digital interface 




Presently, DVCs and DVDs using magnetic tape are 



is stream-format data and is a stream of continuous data. 
However, the continuous stream data cannot be captured in 
a computer and handled in a similar manner to other existing 
computer files as it is. 

For example, for a recording medium where recording 
is performed with a recorder/reproducer such as a DVC, 
recording is performed, for example, while providing a time 
code representative of the recording da/te and time every 
predetermined unit of the video signal . Here, the time code 
is in minutes. Although the time code may be in seconds, 
it is generally in units of a frame/field. Moreover, a head 
search flag can be recorded at the point of time when a series 
of recording is started. In the above-described 
recorder/reproducer, however, only the person that 
recorded the data knows the contents of the recorded data, 
and further, it is required to label the recording medium 
or to put a list in a cassette case and keep it together 
with the recording medium. In actually reproducing the 
data, when the recording medium is tape, to find where the 
data is recorded, it is necessary to perform a search while 
confirming the contents in fast forward, which is 
inconvenient . 

■ To solve this- problem, an object of the present 
invention is to provide a data processing system and a data 
processing method in which files that can be handled by 



computers can be formed and the. contents of the recorded 
data can easily be confirmed. 

Moreover, in particular, examining the use of a DVC 
as a computer storage medium like existing hard disks and 
floppy disks by connecting it to a computer, in existing 
digital VTRs, only video signals and sound signals of a 
predetermined format can be recorded. Moreover, some media 
have a special streamer format for recording PC file data 
in a recording medium like 8-mm tape and DAT tape. However, 
since the tape where recording is performed in the streamer 
Hz mode is different in format from the existing 8-mm tape and 

DAT tape, when the tape where recording is performed in. the 

Lj-5 

jf streamer mode is set in an 8-mm or DAT deck, problems arise 

such that the tape is erroneously recognized and that noise 
is caused. 

^ Moreover, for example, a function is not provided \ 

'J3 such as access to each file, which is possible in a hard 

disk connected to a PC, and it is difficult to easily find 
the contents and quickly access the position of the contents 
which the user intends to view. 

In view of this conventional problem, an object of 
the present invention is to provide a file managing method 
and a recorder/reproducer in which the existing digital-VTTT" 
format is capitalized on, functions of access in units of 
file and recording of data files other than video signals 
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and sound signals of the predetermined digital - ¥TO format 
are enabled, and tape where a data, file is recorded can be 
viewed with existing digital -¥¥f* decks without any problem. 

DISCLOSURE OF THE INVENTION 

A data processing system of 'the claim 1 comprises: 
input means for inputting stream data; file forming means 



for cutting the input data at a predetermined file length 
into a file and assigning a file name to the file; and storage 
means for recording the formed file. , 



A data processing system of^fe he claim 4 comprises: 
input means for inputting stream data; management / 
information analyzing means for analyzing management 



forming means for cutting the input data at a predetermined 
file length and adding part or all of the management 
information obtained by said management information 
decoding means to form a file; and storage means for 
recording the formed file. 



A data processing method of -khc-c Jaim-& is for a system 
in which a recorder and a receiver are connected and data 
processing is performed when recording data is transmitted 
from the recorder to the receiver, wherein in the data 
processing, a transmission method is switched in accordance 
with management information added to the transmitted 




information transmitted together with the input data; file 




S3 

yj 



recording data and a type of the receiver. 

According to the above-described present invention, 
the stream data input from an external device can be 
converted into a computer file format, and a file name can 
automatically be assigned to the formed computer-file- 
format file data. 

Moreover, by performing recording with the 
management information of the stream data being managed for 
each file or with only the management information being 
collectively managed when the data is captured in a computer, 
access such as file search can easily be performed. 

Moreover, by providing a function of analyzing the 
management information and a function of verifying the 
result of the analysis and the method by which the succeeding 
processor can perform processing, processing can 
automatically be performed without the user selecting a " 
processing method . 

A file managing method of -ci a i-m--3. is such that 

A 

an image to which information on recording date and time 
is added is reproduced from a recording medium on which the 
image is recorded, a recording discontinuity position of 
the image recorded on the recording medium is detected, the 
image is divided at -the detected recording discontinuity 
position to form files, and certain file information is 
generated. 
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A data recorder for recording digital data of ^lie ^ 



UL comprises: reproducing means for reproducing an 

image to which information on recording date and time is 

added from a recording medium on which the image is recorded; 

detecting means for detecting a recording discontinuity 

position of the image recorded on the recording medium; and 

f orming-image-into-f ile means for dividing the image at the 

detected recording discontinuity position to form files and 

generating certain file information for each of the files. 

«s*^ ^tfcfc oun^Utr aspect 

A file managing method of ^Lhe ^laim-1 - 9* is such that 

by use of a data recorder in which data is recorded from 
a head of a recording medium and recording end position 
information representative of a position where recording 
is ended can be recorded, 

file information with the data as a file is generated, 
data is managed so that the file information is recorded 
after the data is recorded, and a position where the 
recording of the data is ended is managed as the recording 
end position information. 

A file managing method of -t&err3: aim 2 - 0 » is such that 
by use of a data recorder in which data is recorded from 
a head of a recording medium and recording end position 
information representative of a position where recording 
is ended can be recorded, 

file information with the data as a file is generated, 



data is managed so that the file information is repetitively 
recorded twice after the data is recorded, and a position 
where the recording of the file information is ended is 
managed as the recording end position information. 

A file managing method of "h-ho-claim 23 » is such that 
by use of a data recorder in which data is recorded from 
a head of a recording medium while being divided into at 
least one area, and recording end position information 
representative of a position where recording is ended can 
be recorded, 

file information with the data as a file is generated, 
data is managed so that the file information is recorded 
as a different area after the data is recorded, and a 
position where the first recording of the file information 
is ended is managed as the recording end position 
information. . , 

A data recorder of -fer he cl " ai rfl~2J2 in which data is 
recorded from a head of a recording medium while being 
divided into at least one area, and recording end position 
information representative of a position where recording 
is ended can be recorded, said data recorder comprises: 

file information generating means for generating 
file information with the data as a file; first recording 
means for recording the data and the file information; and 
second recording means for recording the recording end 



position information. 

According to the above-described present invention, 
by recording the file information, recorded data can be 
managed being formed into a file, so that when the cassette 
is once taken out and then, reproduced again, the contents 
recorded on the recording medium can easily be confirmed. 

Moreover, processing such as dubbing, edits, 
deletion and division of the recorded data can easily be 
performed. When data on a frame is used as the file 
information, the contents of the data can be confirmed as 
an image, so that confirmation is facilitated. 

A recorder/reproducer of -irire claim 2 C^is for 
recording and reproducing a digital video and audio coded 
signal of a predetermined format onto and from a recording 
medium in units of a predetermined recording packet, in 
which of the digital video and audio coded signal, a codeword 
of a direct current component of each of small blocks 
constituting a frame is present in a fixed position in the 
recording packet, 

wherein an end-of-block code representing that the 
codeword of the small block is discontinued hereinafter at 
the code is disposed in an area to which the codeword of 
the small block is assigned, a part of the area to which 



the codeword of the small block is assigned , which part 
is behind the end-of-block code is set as a general-purpose 
data recording area, and the input data is assigned to the 



recording and reproducing a digital video and audio coded 
signal of a predetermined format onto and from a recording 
medium in units of a predetermined recording packet, in 
which of the digital video and audio coded signal, a direct 
current component of each of blocks constituting a frame, 
class information defining a method of quantizing the small 
blocks and motion information which is information on motion 
of each small block from a previous frame are present in 
a fixed position in the recording packet, 

wherein a part of the area to which the codeword of 
the small block is assigned , which part is behind an 
end-of-block code, an area where the class information is 
recorded and an area where the motion information is 
recorded are set as a general-purpose data recording area, 
and the input data is assigned to the general-purpose data 
recording area. 

of ©ur\p4d*/- ^e.c-t 

A converting method erfr cal-im 3 6- is for converting 

input data into a format of a digital video and audio coded 
signal having units of a predetermined transmission packet , 
where a direct current component of each of small blocks 



general -purpose data 



A recorder/reproducer of -t he cl - aim 2 9» is for 




constituting a frame is present in a fixed position in the 
transmission packet , 

wherein an end-of-block code is added in an area where 
a codeword of each of the small blocks is disposed, a part 
of the area where the codeword of the small block is disposed , 
which part is behind the end-of-block code is set as a 
general-purpose data disposition area, and the data is 
disposed in the general-purpose data disposition area and 
converted. 

A converting method of - the claim 37 * is for converting 
input data into a format of a digital video and audio coded 
signal having units of a predetermined transmission packet, 
where a direct current component of each of small blocks 
constituting a frame, class information and motion 
information are present in a fixed position in the 
transmission packet, 

wherein a part of an area where a codeword of the small 
block is disposed , which part is behind the end-of-block 
code, an area where the class information is recorded and 
an area where the motion information is recorded are set 
as a general-purpose data disposition area, and the data 
is disposed in the general-purpose data disposition area 
and converted. 

According to the above-described present invention, 
by capitalizing on a characteristic that the position of 



the codeword of the direct current component which is the 
start position of each small block is fixed and when the 
end-of-block code is added, the area from there to the start 
position of the next small block becomes a data area invalid 
for decoding and reproduction of the existing digital VTR, 
data files other than the video and audio coded signal of 
the predetermined format can be recorded. Moreover, since 
the data on the recording medium is the same as the 
transmission and recording format of the recording medium 

D 

and the data file portion is skipped as an invalid data area 

yS: by the reproducer/decoder of the existing digital VTR deck, 

y i 

p the tape on which data files are recorded can be viewed with 

q the existing digital VTR deck without any problem. 

rt Moreover, when data files other than the video and 

03 

m audio coded signal of the predetermined format are recorded, 



m 

Z- z - 

. a* 



since it is unnecessary to use the areas of the class 
information and the motion information in addition to the 
end-of-block code, they can be used for data file recording 
together. , . 

A converting method of ^te-hre N ciaTjm~^-5 is for using as 
an input signal a digital video and audio coded signal having 
units of a certain transmission packet of a format where 
a codeword of a direot current component of each of small 
blocks constituting a frame is present in a fixed position 
in the transmission packet, 
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wherein a part of an area where the codeword of the 
small block of the input signal is disposed , which part 
is behind an end-of-block code is set as a general-purpose 
data area, and data is output from the general-purpose data 
area . 



an input signal a digital video and audio coded signal having 
units of a predetermined transmission packet of a format 
where a codeword of a direct current component of each of 
small blocks constituting a frame, class information and 
motion information are present in a fixed position in the 
transmission packet , 

wherein a part of an area where the codeword of the 
small block of the input signal is disposed , which part 
is behind an end-of-block code, an area where the class 
information is recorded and an area where the motion 
information is recorded are set as a general-purpose data 
area, and data is output from the general-purpose data 



codeword of a direct current component which codeword is 
a start position of each of small blocks is present in a 
fixed position and an end-of-block is added and then by 
utilizing such characteristics that an area from.^said 
end-of-block to a start position of the next small block 




areas . 



- According to the p^ i rseilL ±ii^ eTTtrr oT t^ of claifl ?u4^, a 
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is invalid data area for decoding and reproducing of 
conventional digital VTR, data file can be output from a 
recording medium recorded with data file other than a 
certain type of video and audio coded signal. 

-^ coording t u Lliu piu^ci iL indention of claim 4-6 , data 
file can be reproduced by using the class information and 
the motion information as well as the codeword of end- 
of-block -£ e - 3» Q i gna 1 1 n i n^d fry th^ pr n n^nt i n vention o£ 
^hjQr claim 27|37— 

A recorder/reproducer of t r he— claim 50 * is for 
recording and reproducing a digital video and audio coded 
signal of a predetermined format in units of a predetermined 
recording packet, 

in which of the digital video and audio coded signal, 
a codeword of a direct current component in codewords of 
each of small blocks constituting a frame is present in a 
fixed position in the recording packet, 

wherein an end-of-block code is disposed in an area 
to which the codeword of each small block in a predetermined 
track is assigned, a part of the area to which the codeword 
of the small block is assigned , which part is behind the 
end-of-block code, is set as a file management information 
recording area, and, file management information which is 
information on files recorded in a recording medium is 
assigned to the file management information recording area. 



A recorder/reproducer of t- b o ni^im ^ is for 
recording and reproducing a digital video and audio coded 
signal of a predetermined format in units of a predetermined 
recording packet, 

in which of the digital video and audio coded signal, 
a direct current component of each of small blocks 
constituting a frame, class information and motion 
information are present in a fixed position in the recording 
packet, 

wherein a part of an area to which a codeword of each 
small block is assigned , which part is behind an end- • 
of-block code, an area where the class information is 
recorded and an area where the motion information is 
recorded are set as a file management information recording 
area, and file management information is assigned to the 
file management information recording area. 

A converting method of 4.hu ^laiiu G? -is for converting 
input data into a format of a digital video and audio coded 
signal having units of a predetermined transmission packet, 
where a direct current component of each of small blocks 
constituting a frame is present in a fixed position in the 
transmission packet, 

wherein an end-of-block code is added in an area where 
a codeword of each small block is disposed, a parfc'bf the 
area where the codeword of the small block is disposed , 



• 




which part is behind the end-of -block code is set as a file 
management information area, and conversion is performed 
with file management information on the data being disposed 



input data into a format of a digital video and audio coded 
signal having units of a predetermined transmission packet, 
where a direct current component of each of small blocks 
constituting a frame, class information and motion 
information are present in a fixed position in the 
transmission packet, 

wherein a part of an area where a codeword of the small 
block is disposed , which part is behind the end-of-block 
code, an area where the class information is recorded and 
an area where the motion information is recorded are set 
as a file management information area, and conversion is 
performed with file management information on the data being 
disposed in the file management information area. 

A converting method of feire^cxaimr-^ is for using as 
an input a digital video and audio coded signal having units 
of a predetermined transmission packet, where a codeword 
of a direct current component of each of small blocks 
constituting a frame is present in a fixed position in the 
transmission packet, 




wherein file management information is output from 



a part of an area where the .codeword of the small block of 
the input signal is disposed , which part is behind an 
end-of -block code . 

A converting method of trh-e ^laiiu 12 is for using as 
an input a digital video and audio coded signal having units 
of a predetermined transmission packet, where a direct 
current component of each of small blocks constituting a 
frame, class information and motion information are present 
in a fixed position in the transmission packet, 

wherein file management information is output from 
a part of an area where a codeword of the small block of 
the input signal is disposed , which part is behind an 
end-of-block code, an area in which the class information 
is recorded and an area in which motion information is 
recorded. 

According to the above-described present invention, 
by setting an area similarly to the area provided for 
recording of data files and recording management 
information of each file, for example, the name of the file, 
the update date and time of the file, the file start position 
information, the file size, the file end position 
information or the track number information, a function such 
as access in units of file which is possible in a hard disk 
connected to a PC can be realized, and it is possible to 
easily find the contents of data in a recording medium and 



to quickly access to the position of the contents that the 
user intends to view. 

Here, files are not only data files; data of the 
existing digital VTR can be handled similarly to data files 
by deciding the file start position, the file end position 
or the track number as one file unit and adding the name, 
the update date and time and the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG . 1 is a block diagram of the structure of an 
apparatus for a first embodiment of the present invention; 

FIG, 2 is a block diagram showing connection between 
external devices and a computer; 

FIG. 3 is a block diagram of the structure of an 
apparatus including a device for defining a stream data- 
cutting position; 

FIG. 4 is a block diagram of the structure of an 
apparatus including a device for analyzing the name and the 
type of a connected external device; 

FIG. 5 is a block diagram of the structure of an 
apparatus including a device for analyzing management 
information in stream data; 

^ FIG. 6 is a b-lock diagram of the structure of an 

apparatus for a second embodiment of the present invention; 
FIG. 7 is a block diagram of the structure of an 



^apparatus for a third embodiment of the present invention; 

FIG. 8 is a block diagram of a data recorder according 



to a fourth embodiment; 

FIG. 9 is a view showing a condition of a recording 
medium where recording is performed with the data recorder 
according to the fourth embodiment; 

FIG. 10 is a view showing an example of individual 
file information/entire file information 

generated/managed by the data recorder according to the 
fourth embodiment; 

FIG. 11 is a block diagram of a data recorder according 
to a fifth embodiment; 



FIG. 12 is a block diagram of an example of the 
structure of a file manager 41 or 42; 

FIG. 13 is a block diagram of another example of the 
structure of the file manager- 41 or 42; 

FIG. 14 is a block diagram of another example of the 
structure of the file manager 42. according to a sixth 
^embodiment ; 

FIG. 15 is a view showing a condition of a recording 
medium where recording is performed with a data recorder 
according to the sixth embodiment;* 

FIG. 16 is a view showing a condition of a recording 
medium where recording is performed with a data recorder 
according to the sixth embodiment; 
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FIG. 17 is a view showing a condition of a recording 
medium where recording is performed with the data recorder 
according to the sixth embodiment; 

FIG. 18 is a block diagram of the structure of an 
apparatus for realizing a data recording method according 
to a seventh embodiment; 

FIG. 19 is a view for realizing a method of recording 
data onto a digital VCR; 

FIG. 20 is a view for realizing a method of recording 
data onto a digital VCR of another format; 

FIG. 21 is a block diagram of the structure of an 
apparatus for realizing a data recording method according 
to an eighth embodiment; 

FIG. 22 is a block diagram of the structure of an 
apparatus for realizing a data recording method according 
to a ninth embodiment; 

FIG. 23 is a view explaining a method of recording 
onto tape; 

FIG. 24 is a block diagram of the structure of an 
apparatus for realizing a data recording method according 
to a tenth embodiment; 

FIG. 25 is a block /diagram of the structure of an 
apparatus for realizing a data recording method according 
to an eleventh embodiment; 

FIG. 26 is a block diagram of the structure of ah 
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apparatus for realizing a data recording method according 
to a twelfth embodiment; 

FIG. 27 is a block diagram of the structure of an 
apparatus for realizing a data recording method according 
to a thirteenth embodiment; 

FIG . 28 is a block diagram of the structure of an 
apparatus for realizing a data recording method according 
to a fourteenth embodiment; 

FIG. 29 is a block diagram of the structure of an 
apparatus for realizing a data recording method according 
to a fifteenth embodiment; 

FIG. 30 is a block diagram of the structure of an 
apparatus for realizing a data recording method according 
to a sixteenth embodiment; 

FIG. 31 is a block diagram of the structure of an 
apparatus for realizing a data recording method according 
to a seventeenth embodiment; and 

FIG. 32 is a block diagram of the structure of an 
apparatus for realizing a recording method by means of ■ 
software . 

BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, -embodiments of the present invention 
will be described with the above figures. 
(First Embodiment) 
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When the input data is input to the file former 3 and 
a computer file is formed, the recording date and time 
generator 2 generates the date and time of the file formation, 
and transmits the date and time data to the file former 3. 

The file former 3 cuts stream-format input data into 
a file of a fixed length. Moreover, the file former 3 
assigns a file name, by use of the date and time data, to 
the file being cut. For example, when the date and time 
of the file formation by the file former 3 is 26 minutes 
37 seconds past sixteen, January 23rd, 1997, the file name 
is "970123162637 .KRN" . 

The computer data of the original input data to which 
the file name has been assigned by the file former 3 is 
recorded in the storer 4, and is thereafter handled equally 
to other normal computer files. 

In this embodiment, when stream-format input data ' 
from an external device is stored in the storer 4 in the 
computer 5, the data is stored in a file format and an 
arbitrary file name is automatically assigned thereto, so 
that the data can be handled similarly to other computer 
files in the computer 5. 

While in this embodiment, the file former 3 cuts 
stream-format input -data as a file of a fixed length, the 
file cutting manner is arbitrary. FIG. 3 is a structural 
view of a computer having a cutting position specifying 



FIG. 1 is a block diagram of a data processing system 
according to a first embodiment of the present invention. 
In FIG . 1, reference numeral 1 represents an input device, 
reference numeral 2 represents a recording date and time 
generator, reference numeral 3 represents a file former, 
reference numeral 4 represents a storer, and reference 
numeral 5 represents a computer. Hereinafter, the elements 
denoted by the same reference numerals have the same 
structures and functions. 

The operation of the data processing system 
structured as described above will be described below. 

Input data is input from an external device to the 
input device 1 in the computer 5. FIG. 2 shows connection 
between the computer 5 and external devices. In FIG. 2, 
reference numeral 6 represents a set-top box, reference 
numeral 7 represents a DVC, and reference numeral 8 
represents a DVD. The set-top box 6, the DVC 7 and the DVD 8 
are each connected to the computer 5 through a digital 
interface such as the IEEE1394, and data is transmitted from 
the set-top box 6, the DVC 7 and the DVD 8 to the input device 
1 in the computer 5. The input data is stream data that 
is not clearly divided in units of file. 

The file former 3 is a device that converts the input 
data transmitted from the input device 1 into a computer 
file of an arbitrary size. 



function. In FIG. 3, reference numeral 9 represents a file 
former, reference numeral 10 represents a cutting position 
definer, and reference numeral 11 represents a computer. 
In the cutting position definer 10, the start position and 
the end position of file cutting from stream-format input 
data are recorded in advance when or before the input data 
is input to the computer 11. The information is transmitted 
to the file former 9 and a file is formed based on the 
information . 

SB. 

J|S While the date and time of recording onto the computer 

yjj 5 is used as the file name in this embodiment, the file name 

fi% can be assigned based on the name or the type of the external 

fEj device supplying the input data in addition to the 

i** above-described method. FIG. 4 is a block diagram of a data 

!=}=? 

& processing system in which the file name is assigned based 

JjS on the name or the type of the external device. In FIG. . 

M " 4, reference numeral 12 represents a connected external 

device identifier, reference numeral 13 represents a file 
former, and reference numeral 14 represents a computer. 
The data input to the computer 14 is transmitted to the file 
former 13 through the connected external device identifier 
12 and the input device 1. The connected external device 
identifier 12 analyzes information on the data inputting 
external device which information is multiplexed, -in the 
input data, identifies the connected external device, and 
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inputs the result of the identification to the file former 
13. The file former 13 forms a computer file by cutting 
the input data, and assigns a file name based on the 
information obtained by the connected external device 
identifier 12. For example, when the external device is 
a DVD, the file name is "DVD.KRN". 

While in FIG. 4, the external device is identified 
by the connected external device identifier 12 and a file 
name in accordance with the external device is assigned, 
the file name can be assigned by use of management 
information of the input data transmitted being multiplexed 
in the input data. 

FIG. 5 is a block diagram of a data processing system 
in which the file name is assigned based on the management 
information of the input data transmitted being multiplexed 
in the input data. In FIG. 5, reference numeral 15 
represents a management information decoder, reference 
numeral 16 represents a file former, and reference numeral 
17 represents a computer. 

The data input to the computer 17 is transmitted to 
the file former 16 through the management information 
decoder 15 and the input device 1. The management 
information decoder- 15 captures the input data, extracts 
the management information on the input data multiplexed 
therein, and inputs the extracted management information 



to the file former 16. The file former 16 forms a computer 
file by cutting the input data, and assigns a file name based 
on the information obtained by the management information 
decoder 15, for example, the date and time of formation of 
the input data or the program name of the input data. 
(Second Embodiment) 

FIG. 6 is a block diagram of a data processing system 
according to a second embodiment of the present invention.' 
In FIG. 6, reference numeral 18 represents a management* 
information decoder, reference numeral 19 represents a file 
former, reference numeral 20 represents a computer, and 
reference numeral 21 represents a cutting position definer. 

The operation of the data processing system 
structured as described above will be described below. 

Input data is input from an external device to the 
input device 1 in the computer 20. Like in the first 
embodiment, the computer 20 is connected to the external 
device through the input device 1 as shown in FIG. 2. 

The data input to the computer 20 is transmitted to 
the file former 19 through the management information 
decoder 18 and the input device 1. The management 
information decoder 18 captures the input data, extracts 
the management information of the input data, multiplexed 
therein, and inputs the extracted management information 
to the file former 19. To the file former 19, the start 



position and the end position of cutting of the stream- 
format input data as a file are input from the cutting 
position definer 21. The file start and end positions in 
the stream defined by the cutting position definer 21 are 
set in advance when or before the input data is input to 
the computer 20. 

The file former 19 forms a computer file from the input 
data. Part or all of the management information input from 
the management information decoder 18 is added to each file 
formed here . 

According to the second embodiment, stream-format 
input data input from an external device is recorded in a 
file (hereinafter, referred to as new file) format of a 
computer file format, and the management information is 
added to each new file. Consequently, for example, the 
program name of the new file, information on the compression . 
format when the stream is compressed data, and the date and 
time of formation of the stream can be extracted, so that 
index formation and retrieval of the recorded new files are 
easily enabled. 

While the management information is added to each new 
file in the second embodiment, in addition to or instead 
of adding to each new file, the management information can 
be managed by collectively recording the management 
information in another recording area, for example, in 



another storage recording medium in the computer. 

Moreover, file name assignment to each new file can 
be performed by use of the management information. 
(Third Embodiment) 

FIG. 7 is a block diagram of a system showing a data 
processing method according to a third embodiment of the 
present invention. In FIG. 3, reference numeral 23 
represents a storer, reference numeral 24 represents a 
management information analyzer, reference numeral 25 
represents a file data converter, reference numeral 2 6 
represents a file format selector, reference numeral 31 
g*J represents a first file processor, reference numeral 32 

represents a second file processor, and reference numeral 
33 represents a third file processor. 
S( The operation of the system of the data processing 

method structured as described above will be described 
w below. 

Files formed in a similar manner to those in the second 
embodiment are recorded in the storer 23. That is, new 
files formed by cutting input data input in the stream format 
into the computer file format and to which the management 
information is added are recorded in the storer 23. The 
new files in the storer 23 are input to the management 
information analyzer 24, and separated into the management 
information added to each file and real data other than the 
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management information. 

The file format selector 2 6 has information on the 
file processing methods of the file processors 31, 32 and 
33 connected thereto. In FIG. 7, the first file processor 
31 for processing files by a first file processing method, 
the second file processor 32 for processing files by a second 
file processing method and the third file processing method 
for processing files by a third file processing method are 
connected to the file format selector 26. The file format 
selector 26 informs the management information analyzer 24 

t: z 

y= that files whose processable file formats are first, second 

and third formats (hereinafter, referred to as first file 
JK format, second file format and third file format, 

m respectively) can be processed. 

^ The management information analyzer 24 determines 

Li I 

,1 whether the processing method of the new file is a 

. i~ 

processable processing method or not. When the new file 
is of a processable file format, the real data portion of 
the new file is directly transmitted from the management 
information analyzer 24 to the file format selector 26, and 
the direct management information analyzer 24 transmits the 
file format of the real data portion to the file format 
selector 26. 

When the real data portion is of an unprocessable file 
format, the real data portion of the new file is input to 



- 28 - 



the file data converter 25. The file data converter 25 
converts the unprocessable real data portion of the new file 
into a processable real data portion, and transmits it to 
the file format selector 26. In addition, the file data 
converter 25 transmits the converted processing format to 
the file format selector 26. 

The file format selector 2 6 transmits the real data 
portion to the first file processor 31, the second file 
processor 32 or the third file processor 33 in accordance 
with the transmitted processing format of the real data' 
portion. The first file processor 31, the second file 
processor 32 or the third file processor 33 performs 
processing such as decompression of compressed data. 

According to the third embodiment, it can be 
determined whether succeeding file processing can be 
performed on the recorded new file or not. 

While in the third embodiment, the file data 
converter 24 performs data conversion on an unprocessable 
new file and then, succeeding processing is performed, it 
is possible that an unprocessable file is not processed. 
That is, when a file is determined to be unprocessable by 
the management information analyzer 24, succeeding 
processing is not performed and the user is informed that 
no applicable processor is mounted. 

Embodiments in a case where data from an external 



input is formed into a file in a computer have been described. 
Subsequently, a case will be described in which data on a 
recording medium such as tape is formed into a file. 
( Fourth Embodiment ) 

FIG. 8 is a block diagram showing a data recorder 

according to a fourth embodiment of the present invention. 

Reference numeral 41 represents a video signal converter. 

Reference numeral 42 represents a sound signal converter. 

Reference numeral 43 represents an auxiliary information 
J~ processor. Reference numeral 44 represents a converted 

rjS data input/output device. Reference numeral 45 represents 

i^j a recording/reproduction signal processor. Reference 

numeral 4 6 represents a control circuit. Reference numeral 

» 47 represents a first selector. Reference numeral 48 

03 

f* represents a second selector. Reference numeral 49 

^ represents a head. Reference numeral 50 represents a 

"if 

^ recording medium. Reference numeral 51 represents a file 

manager . 

First, the video signal converter 41 performs 
predetermined conversion on the input video signal, and 
simultaneously therewith, the sound signal converter 42 
performs predetermined conversion on the input sound signal . 
In accordance with an instruction input to the control 
circuit 46, the auxiliary information processor 43 
generates predetermined auxiliary information, the second 
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selector 48 is connected to the A side, the 
recording/reproduction signal processor 45 formats the 
input converted video signal, sound signal and auxiliary 
information into a recording signal while the first selector 
47 is switched, and the head 49 records it onto the recording 
medium 50. Moreover, a video signal of the same format as 
that of the signal on which the predetermined conversion 
performed by the video signal converter 41 is performed, 
a sound signal of the same format as that of the signal on 
which the predetermined conversion performed by the sound 
signal converter 42 is performed, and the auxiliary 
information are input to the converted data input/output 
device 44, the second selector 48 is connected to the B side, 
the recording/reproduction signal processor 45 formats the 
converted video signal, sound signal and auxiliary 
information input from the converted data input/output 
device 44 into a recording signal, and the head 49 records 
it onto the recording medium 50. Instructions such as 
recording, reproduction, search and stop are input to the 
control circuit 46, and the control circuit 46 controls the 
entire apparatus as well as provides instructions to set 
processing of the video signal and the sound signal and to 
generate auxiliary information. 

The recording/reproduction signal processor 45 
processes signals reproduced from the recording medium 50 



by the head 4 9, and inputs data to the video signal converter 
41, the sound signal converter 42 and the auxiliary 
information processor 43 through the second selector 48 and 
the first selector 47. The video signal converter 41, the 
sound signal converter 42 and the auxiliary information 
processor 43 inversely convert the video signal, the sound 
signal and the auxiliary information to reproduce and output 
the original data. At this time, the second selector 48 
outputs the input signal to the video signal converter 41, 
the sound signal converter 42 and the auxiliary information 
processor 43 and simultaneously therewith, outputs all to 
the converted data input/output device 44. The converted 
data input/output device 44 can output this signal outside 
from the second selector 48. 

The signal output to the converted data input/output 
device 44 is also input to the file manager 51 at the same 
time. The file manager 51 divides a recorded signal into 
parts and generates individual file information for each 
part of the signal to form files. Moreover, the file 
manager 51 generates entire file information associated 
with the entire recording medium, and combines it with the 
individual file information into file information. The 
second selector 48 is switched to the C side. The 
recording/reproduction signal processor 45 formats the 
file information into a recording signal, and the recording 
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signal is recorded onto the recording medium 50. 

The converted data input /output device 4 4 can be 
designed so that it can transmit not only various signals 
but also instructions to be supplied to the data recorder. 

An example of a condition of a recording medium where 
file information generated from data reproduced from a 
recording medium is recorded is shown in FIG. 9. Moreover, 
a head search flag exclusively used for file information 
is simultaneously recorded at the point of time when the 
recording of the file information is started. The head 
search flag may be approximate information that can be 
reproduced also in a high speed search, may be information 
representative of one point that can be reproduced only at 
the time of normal reproduction or may be both. The file 
information is recorded while a time code representative 
of the recording date and time is provided every 
predetermined unit of video signal. Here, the time code 
is in minutes. Although the time code may be in seconds, 
it is generally in units of a frame/field. 

An example of the generated individual file 
information/entire file information is shown in FIG. 10. 
In FIG. 10, no problem arises if the cassette ID and the 
cassette label are not set because they are information for 
identifying the cassette. 

The file information recorded position is the 



position where the recording of the file information is 
started. Although the file information recorded position 
is represented by the time code here, when numbers (although 
it is desirable that these numbers be continuous, there can 
be an error) representative of physical positions from the 
head of the recording medium are added, the numbers can be 
used . 

It is necessary for the number of recorded files only 
to be information that makes it clear how much individual 
information there is. For example, when the size of the 
entire file information is known, it is possible to count 
the files by the file manager 51. When only additional 
recording is performed, the additional recording can be 
handled by providing, as a deleting operation, individual 
file information with a mark representing that the file 
information cannot be referred to although data is actually - 
present on the recording medium. At such a time, the 
recorder can be structured so that as the item of the number 
of recorded files, either the number of files that can be 
referred to from outside or the number of actually recorded 
files, or both of them can be used. 

It is unnecessary to set the tape length. However, 
by setting it, when a file is recorded from outside later, 
it can easily be performed by the file manager 51 to confirm 
whether the recording capacity is sufficient or not by 



checking the size of the file. 

While it is also unnecessary to set the log 
information, it is an area where what processing was 
performed/what trouble was caused can be recorded. 

The name, the file size and the recording start 
position are necessary for each file. The file manager 51 
generates the name based on the time code. While the date 
is used as the directory name and the time is used as the 
file name in this example, an appropriate structure can be 
used . 

As the recording start position, information where 
head search of these files can easily be performed is 
necessary. While the time code is used in this example, 
specification such as the number representative of the 
physical position from the head of the recording medium or 
the ordinal position of the head search flag from the head', 
is possible. 

While the file size is represented by time 
information in this example, no problem arises if it is 
represented by the number of bytes or the number of tracks . 

It is unnecessary to set the recorded data type when 
the number of data types is one. However, when the number 
of formats of the recorded data is more than one, the 
contents cannot be confirmed unless the data format can be 
identified . 



By recording such file information, the recorded data 
can be managed being formed into files , and when the cassette 
is once taken out and then, set again for reproduction, the 
contents recorded on the recording medium can easily be 
confirmed. Moreover, processing such as dubbing, edits, 
deletion and division of the recorded data can easily be 
performed by providing an instruction for each file, 

(Fifth Embodiment) 

FIG. 11 is a block diagram showing a data recorder 
according to a fifth embodiment of the present invention. 
The video signal converter 41, the sound signal converter 
42, the auxiliary information processor 43, the converted 
data input /output device 44, the recording/reproduction 
signal processor 45, the control circuit 46, the first 
selector 47, the second selector 48, the head 49 and the 
recording medium 50 are the same as those of the fourth 
embodiment. Reference numeral 52 represents a file manager 
and the reference numeral 53 represents an auxiliary 
recording medium. The auxiliary recording medium 53 is. 
attached to a case housing the recording medium 50. 

Operations such as recording and reproduction are the 
same as those of the first embodiment. When file 
information is recorded onto the recording medium 50, the 
same contents are recorded onto the auxiliary recording 
medium 53. 



By recording file information on the auxiliary 
recording medium 53 as mentioned above, it is unnecessary 
to search for the file information on the recording medium 
(tape) 50 when the cassette is once taken out and then, set 
again for reproduction, the contents of the cassette can 
quickly be confirmed. 

FIG. 12 is a block diagram of an example of the 
structure of the file manager 51 or 52 . Reference numeral 
61 represents an entire file information generator. 
Reference numeral 62 represents individual file 
information generator. Reference numeral 63 represents a 
file information selector. Reference numeral 64 
represents a head search flag detector. 

First, the head search flag detector 64 extracts the 
part where the head search flag is stored from the input 
data, and determines whether the head search flag is on or 
not. When the head search flag is on, the head search flag 
detector 64 outputs a signal providing an instruction to 
divide the recorded data to the individual file information 
generator 62. Based on the information, the individual 
file information generator 62 divides the recorded data, 
generates predetermined file information, and outputs file 
number information to the entire file information generator 
61. The entire file information generator 61 generates 
predetermined information such as file number information, 
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and detects the current last data to decide the file 
information recording start position. The file 
information selector 63 makes a selection between the entire 
file information and the individual file information and 
outputs the selected one when the data recorder is 
controlled to be in a condition for recording file 
information . 

Moreover, the individual information generator 62 
can select an appropriate frame and add it to the file 
information. As the appropriate frame, for example, the 
first frame or a frame that is specified by an external input 
while reproduction is being performed can be used. 

By generating file information in this manner, 
recorded data can. be managed being formed into files, so 
that various processings can easily be performed . Moreover, 
when data on a frame is used as the file information, the' 
contents of the data can be confirmed as an image, so that 
confirmation is facilitated. 

FIG. 13 is a block diagram of another example of the 
structure of the file manager 51 or 52. The entire file 
information generator 61, the individual file information 
generator 62 and the file information selector 63 are the 
same as those of FIG-. 12 . Reference numeral 65 represents 
a time code discontinuity detector. (b) of FIG. 13 shows 
a block structure of the time code discontinuity device 65. 
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Reference numeral 66 represents a time code extractor. 
Reference numeral 67 represents a previous value holder. 
Reference numeral 68 represents a comparator. 

The entire file information generator 61, the 
individual file information generator 62 and the file 
information selector 63 perform the same operations as those 
of FIG. 12. The time code discontinuity detector 65, first, 
extracts the part where the time code is stored from the 
input data with the time code extractor 66, and shifts a 
■A*% value of one unit time ago to the previous value holder 67 . 

yS The value of one unit time ago and the current input value 

Ul 

0* are compared by the comparator 68. When the continuity of 

q the time code is not maintained, a signal providing an 
instruction to divide the recorded data is output to the 

03 

p\ individual information generator 62 . 

fj'J 

By generating file information in this manner, 
recorded data can be managed being formed into files, so 
that various processings can easily be performed like in 
the example of FIG. 12. Moreover, it is possible to perform 
the detection with higher precision by combining the example 
of FIG. 12 and the example of FIG. 13. 

While in the above-described embodiment, it has been 
described that various effects are obtained by introducing 
the file manager shown in FIG. 12 or 13 to the conventional 
data recorder, when additional recording is performed by 
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the conventional data recorder on. the recording medium where 
recording is performed in the above-described embodiment, 
invalid data is recorded on the file information, so that 
there is a possibility that a trouble is caused such that 
the file information is partly deleted by being overwritten . 
Measures to prevent this will subsequently be described. 
(Sixth Embodiment) 

FIG* 14 is a block diagram of another example of the 
structure of the file manager 52. The entire file 
information generator 61, the individual file information 
generator 62 and the file information selector 63 are the 
same as those of FIG. 13. A head search position detector 
designated 69 is a block having a function as described in 
the example of FIG. 12 or FIG. 13. Reference numeral 71 
represents an auxiliary recording medium information 
generator . 

The auxiliary recording medium information generator 
71 manages an area where file information is recorded by 
use of auxiliary information prepared in the conventional 
data recorder. 

Of information prepared as auxiliary information, 
information representative of the end position of a program 
(title end) and information representative of the structure 
of the recorded program (chapter) can be used. 

First, as shown in FIG. 15, when the title end is set 



to a value specifying a position immediately before the file 
information, the conventional data recorder does not 
recognize the file information and deletes all the file 
information. Although it is necessary to form the data into 
files and re-generate file information, no trouble is 
caused . 

Subsequently, as shown in FIG. 16, when the file 
information is repetitively recorded twice and the title 
end is set to' a value specifying a position immediately 
before the second file information, the conventional data 
recorder does not recognize the second file information and 
deletes it all. In the data recorder of the present 
invention, even for a recording medium brought to such a 
state, it can be recognized that the recording medium is 
in an abnormal state because both of the two pieces of file 
information are not present, and file reconstruction can 
be performed without any problem for earlier data because 
one piece of file information is left. Earlier file 
information can be invalidated by resetting the head search 
flag exclusively used for file information. 

Subsequently, as shown in FIG . 17, when the title end 
is set to a value specifying the position where the file 
information is ended and the data and the file, information 
are set as different chapters, the conventional data 
recorder leaves the file information in its complete form. 



In the data recorder of the present invention, even for a 
recording medium brought to such a state, it can be judged 
that the recording medium is in an abnormal state from the 
position of the title end and the structure of the chapter, 
and file reconstruction can be performed without any problem 
for earlier data because the file information is left. 
Earlier file information can be invalidated by resetting 
the head search flag exclusively used for file information. 

With the above-described structure, the data 
recorder of the present invention is compatible with the 
conventional data recorder. 

The items of the entire file information and the 
individual information are an example, and the present 
invention is also applicable when different information is 
used. 

While the file manager is incorporated in the data 
recorder in the above-described embodiment, the present 
invention can also be realized by obtaining data that is 
output through the converted data input/output device 
outside, generating file information and recording the file 
information through the converted data input/output device . 
That is, by realizing the present invention as a program 
for a computer or a microcomputer and recording this on a 
recording medium such as a floppy disk for conveyance, the 
present invention can easily be carried out in another 




individual system. 

Subsequently, a method of actual recording onto tape 
will be described - 

(Seventh Embodiment ) 

FIG. 18 is a block diagram of a recorder/reproducer 
according to a seventh embodiment of the present invention. 
In FIG. 18, reference numeral 81 represents a 
recorder/reproducer, reference numeral 83 represents a 
cassette, reference numeral 82 represents an MIC, reference 
numeral 86 represents a recording/reproduction processing 
circuit, reference numeral 90 represents a personal 
computer (PC) , reference numeral 91 represents a hard disk 
(HDD) , reference numeral 93 represents a CPU, reference 
numeral 94 represents a memory, reference numerals 85 and 
95 represent interfaces, reference numeral 100 represents 
input data determining means, reference numeral 101 
represents DVC data generating means , reference numeral 102 
represents EOB adding means, reference numeral 103 
represents address generating means , reference numeral 104 
represents .a switch, reference numeral 105 represents data 
format converting, means, and reference numeral 106 
represents auxiliary information generating means. 

Hereinafter, the elements denoted by the same 
reference numerals have the same structures and functions. 

The operation of the recorder/reproducer structured 



as described above will be described below. 

In this embodiment, a case will be shown in which data 
files stored in the hard disk in the PC are transferred to 
the recorder /reproducer and recorded thereonto. 

The input data determining means 100 determines 
whether the data input from the hard disk 91 of the PC 90 
is DVC data or not. 

The determination is performed by use of whether the 
data name extension and the management information added 
to the data coincide with predetermined values or not. In 
doing this, the condition of the data to be output, for 
example, whether the data is compliant with the 25-Mbps. mode 
of the DVC standard or the low-rate 12.5-Mbps is also 
determined by the input data determining means 100. When 
it is determined as a result of the determination that the 
input data is DVC data, the input data is output to the 
recording/reproduction processing circuit 86 as it is by 
the switch 104. In this case, the data is recorded in a 
DVC packet format as shown in FIG . 19. Here, a video packet 
is shown. In the packet, six small blocks of DCT (discrete 
cosine transformation) code data is stored. A direct 
current component thereof is disposed in a fixed position 
as shown in (a) of FIG. 19, or is disposed in a fixed position 
as shown in (b) of FIG . 19 in the case of data compliant 
with the low-rate 12.5-Mbps mode. 



When the input is other than DVC data, the input data 
is switched by the switch 104 and input to the data format 
converting means 105. 

The DVC data generating means 101 connected to the 
data format converting means 105 outputs the data pattern 
of each packet provided on the memory in a prescribed order. 
In doing this, successively changing values such as the 
track number of the currently output data and the number 
of each packet are output after successively rewritten by 
a counter. Moreover, when the input data is of a format 
other than the DVC data format, whether the input data is 
to be recorded in compliance with the 25-Mbps mode or to 
be recorded in compliance with the low-rate 12.5-Mbps mode 
is also determined by use of the input data determining means 
100 based on the data rate, etc., and in accordance with 
the determination, the header of the packets and a value 
in a specific packet are changed to appropriate ones. 

The address generating means 103 generates an address 
to which data of each packet can be assigned. 

(a) of FIG. 20 shows a method of recording data other 
than DVC data in video packets of the DVC packets of the 
25-Mbps mode. 

Like in (a) of FIG. 19, six small blocks of DCT 
(discrete cosine transformation) code data is stored in the 
packet and a direct current component thereof is disposed 



in a fixed position as shown in the figure. The EOB adding 
means 102 generates an EOB (end of block) code representing 
that the codeword of the small block is discontinued here, 
and adds the EOB code at an address generated by the address 
generating means 103, that is, an address immediately behind 
the moving component, the class information and the direct 
current component of each small block. By this operation, 
an area of 12 bytes or 8 bytes from the EOB to the start 
position of the next small block, 64 bytes in total for one 
DVC block, is a data area invalid for decoding and 
reproduction of existing DVC data, so that DVC-reproduced 
images are not affected by assignment of any data to this 
area and a composite image of only the data of the direct 
current component is displayed, 

(b) of FIG . 20 shows a method of recording data other 
than DVC data in video packets of the DVC packets of the 
12.5-Mbps mode. 

Like in (b) of FIG. 19, eight small blocks of DCT 
(discrete cosine transformation) code data is stored in the 
packet and a direct current component thereof is disposed 
in a fixed position as shown in the figure. The EOB adding 
means 102 generates an EOB (end of block) code representing 
that the codeword of. the small block is discontinued here, 
and adds the EOB code at an address generated by the address 
generating means 103, that is, an address immediately behind 



the direct current component of each small block . Moreover, 
data is also recorded in the recording positions of the 
moving component and the class information that are 
unnecessary for recording of data other than DVC data. In 
doing so, since the block is determined to be invalid when 
the combination of the moving information, the class 
information and the direct current component is a special 
one, the data format conversion processing means 105 
determines whether the pattern of bit combination of the 
input data and the direct current component coincides with 
the special pattern or not . When the pattern coincides with 
the special pattern, the ninth bit of the direct current 
component is converted. 

By this operation, an area of 12 bytes or 8 bytes from 
the EOB to the start position of the next small block, in 
addition, 4 bits for each, 64 bytes in total for the DVC 
block like in (a) of FIG. 20, is a data area invalid for 
decoding and reproduction of existing DVC data, so that. 
DVC-reproduced images are not affected by assignment of any 
data to this area and a composite image of only the data 
of the direct current component is displayed. 

The data on which the above-described conversion has 
been performed is recorded onto the cassette 83 by the 
recording/reproduction processing circuit 86. 

The data can be written twice for enhancement of error 



durability. In this case, the data rate is 1/2. 
(Eighth Embodiment) 

FIG. 21 is a block diagram of a recorder/reproducer 
according to an eighth embodiment of the present invention. 
In FIG. 21, reference numeral 108 represents data-type- 
specific code generating means. 

The operation of the recorder/reproducer structured 
as described above will be described below. 

In this embodiment, like in the seventh embodiment, 
a case will be shown in which data files stored in the hard 
disk in the PC are transferred to the recorder/reproducer 
and recorded thereonto . The blocks denoted by the same 
reference numerals as those of the seventh embodiment have 
the same functions. 

Based on the input from the input data determining 
means 100, the data-type-specific code generating means 108 
generates a flag representative of whether the recorded data 
is DVC data recorded as it is or not and a flag representative 
of whether recording is performed in the 25-Mbps mode or 
in the 12. 5-Mbps mode, and adds the flags to the input data. 
When the cassette 83 has the MIC 82 which is an external 
storage device, these flags are also recorded therein. 

The data on which the above-described conversion has 
been performed is recorded from the recording/reproduction 
processing circuit 86 onto the cassette 83. 



By the above-described operation, by providing both 
a recording function of the existing digital VTR deck and 
a function of recording of data other than digital VTR data, 
switching between these functions and simultaneously 
therewith, recording in which format recording is performed 
together with the data, both data files and existing digital 
VTR data can be recorded without any problem. 

The data can be written twice for enhancement of error 
durability. In this case, the data rate is 1/2. 

(Ninth Embodiment) 

FIG. 22 is a block diagram of a recorder/reproducer 
according to a ninth embodiment of the present invention. 
In FIG. 22, reference numeral 109 represents recording data 
amount information generating means, reference numeral 111 
represents invalid data generating means, and reference 
numeral 110 represents recording data amount measuring 
means. 

The operation of the recorder/reproducer structured 
as described above will be described below. 

In this embodiment, like in the seventh embodiment, 
a case will be shown in which data files stored in the hard 
disk in the PC are transferred to the recorder/reproducer 
and recorded thereonto. The blocks denoted by the same 
reference numerals as those of the seventh embodiment have 
the same functions . 



Data is recorded onto the tape in a format as showil 
in FIG. 23. In DVC, since the data rate of recording onto 
tape is constant, when the data rate of input from the PC 
is variable, it is necessary to record data after adding 
invalid data thereto so that the recording data is constant . 
The amount of data input in 1/299.7 second corresponding 
to one track is measured by the recording data amount 
measuring means 110. Invalid data of an amount 
corresponding to the difference from the recording data 

amount, 64 bytes X 128 = 2 Kbytes in this case, is generated 
by the invalid data generating means 111 and added to the 
input data, and then, recording is performed. Further, the 
measurement amount of the recording data amount measuring 
means 110 is generated as a flag by the recording data amount 
information generating means 109, and the flag is recorded 
being multiplexed in the input signal. When the cassette 
83 has the MIC 82 which is an external storage device, this 
flag is also recorded therein. 

According to the above-described embodiment, when 
the size of the input data file is not an integral multiple 
of the size of a data recording possible area, that is, a 
data area invalid for decoding and reproduction of the 
existing digital VTR, or when the recording rate of the 
existing deck and the input data rate are different although 
conversion and recording are tried with real-time property 



being maintained, it is possible to record data after adding 
invalid dummy data thereto and reproduce the data file after 
removing the added invalid dummy data at the time of 
reproduction . 

The data can be written twice for enhancement of error 
durability. In this case, the data rate is 1/2 at worst 
although it varies according to the amount of invalid dummy 
data . 

( Tenth Embodiment ) 

FIG . 24 is a block diagram of a recorder/reproducer 
according to a tenth embodiment of the present invention. 
In FIG. 24, reference numeral 200 represents input data 
determining means, reference numeral 201 represents DVC 
data generating means , reference numeral 202 represents EOB 
adding means, reference numeral 203 represents address 
generating means, reference numeral 204 represents a switch, 
reference numeral 205 represents data format converting 
means, and reference numeral 206 represents auxiliary 
information generating means . 

The operation of the PC structured as described above 
and the recorder/reproducer connected to the PC will be 
described below. 

In this embodiment, a case will be described in which 
data files stored in the hard disk in the PC are transferred 
to the recorder/reproducer after converted in the PC, and 



recorded onto the recorder /reproducer . The blocks denoted 
by the same reference numerals as those of the seventh to 
the ninth embodiments have the same functions . 

The input data determining means 200 determines 
whether the data input from the hard disk 91 of the PC 90 
is DVC data or not. 

When it is determined as a result of the determination 
that the input data is DVC data, the input data is output 
to the interface 95 as it is by the switch 204. In this 
case, the data is recorded in a DVC packet format as shown 
in FIG. 19. 

When the input data is other than DVC data, the input 
data is switched by the switch 204 and input to the data 
format converting means 205 to be converted into the format 
shown in FIG. 20. 

The DVC data generating means 201 connected to the*, 
data format converting means 205 outputs to a buffer the 
data pattern of each packet provided on the memory in a 
prescribed order. In doing this, successively changing 
values such as the track number of the currently output data 
and the number of each packet are output after successively 
rewritten by a counter. The address generating means 203 
generates an address to which data of each packet can be 
assigned. 

Like in the other embodiments, data other than DVC 
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data is disposed in a DVC packet in the format of (a) of 
FIG. 20 in the 25-Mbps mode and in the format of (b) of FIG. 
20 in the 12.5-Mbps mode. 

The data on which the above-described conversion has 
been performed is output to the recorder/reproducer 81 and 
recorded onto the cassette by the recording/reproduction 
processing circuit 86. 

By the above-described operation, by converting data 
into a data format compliant with the recording function 
of the existing digital VTR deck, data files can be recorded 
with the existing digital VTR without any problem. 

The data can be written twice for enhancement of error 
durability. In this case, the data rate is 1/2. 

(Eleventh Embodiment) 

FIG. 25 is a block diagram of a recorder/reproducer 
according to an eleventh embodiment of the present invention 
In FIG. 25, reference numeral 200 represents input data 
determining means, reference numeral 201 represents DVC 
data generating means , reference numeral 202 represents EOB 
adding means, reference numeral 203 represents address 
generating means , reference numeral 204 represents a switch, 
reference numeral 205 represents data format converting 
means, reference numeral 206 represents auxiliary 
information generating means, and reference numeral 208 
represents data-type-specific code generating means. 



The operation of the PC structured as described above 
and the recorder/reproducer connected to the PC will be 
described below. 

In this embodiment, a case will be described in which 
data files stored in the hard disk in the PC are transferred 
to the recorder/reproducer after converted in the PC, and 
recorded onto the recorder/reproducer. The blocks denoted 
by the same reference numerals as those of the seventh to 
the tenth embodiments have the same functions. 

The DVC data generating means 201 connected to the 
data format converting means 205 outputs to a buffer the 
data pattern of each packet provided on the memory in a 
prescribed order. In doing this, successively changing 
values such as the track number of the currently output data 
and the number of each packet are output after successively 
rewritten by a counter. The address generating means 203 
generates an address to which data of each packet can be 
assigned . 

Like in the other embodiments, data other than DVC 
data is disposed in a DVC packet in the format of (a) of 
FIG. 20 in the 25-Mbps mode and in the format of (b) of FIG. 
20 in the 12.5-Mbps mode. 

Based on the input from the input data, determining 
means 200, the auxiliary information generating means 206 
generates a flag representative of whether the disposed data 



is DVC data recorded as it is or not and a flag representative 
of whether recording is performed in the 25-Mbps mode or 
in the 12,5-Mbps mode, and adds the flags to the input data. 

The data on which the above-described conversion has 
been performed is output to the recorder/reproducer 81 and 
recorded onto the cassette 83 by the recording/reproduction 
processing circuit 86. 

By the above-described operation, by switching 
between digital VTR data and data other than the digital 
VTR data and converting the data into a data format compliant 
with the recording function of the existing digital VTR deck, 
both data files and data of the existing digital VTR can 
be recorded without any problem. 

According to the above-described embodiment, by 
converting data files other than video signals and sound 
signals of a predetermined format and transmitting the 
converted data files by capitalizing on a characteristic 
that the position of the codeword of the direct current 
component which is the start position of each small block 
is fixed and when the end-of-block code is added, the area 
from there to the start position of the next small block 
becomes a data area invalid for decoding and reproduction 
of the existing digital VTR, recording can be performed with 
the existing digital VTR deck. Moreover, since the data 
on the recording medium is the same as the transmission and 
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recording format of the recording medium and the data file 
portion is skipped as an invalid data area by the 
reproducer/decoder of the existing digital VTR deck, the 
tape on which data files are recorded can be viewed with 
the existing digital VTR deck without any problem. 

The data can be written twice for enhancement of error 
durability. In this case, the data rate is 1/2 at worst 
although it varies according to the amount of invalid dummy 
data . 

(Twelfth Embodiment) 

FIG. 26 is a block diagram of a recorder/reproducer 
according to a twelfth embodiment of the present invention. 
In FIG. 26, reference numeral 220 represents data amount 
measuring means, reference numeral 221 represents invalid 
data generating means, and reference numeral 222 represents 
data amount information generating means . 

The operation of the PC structured as described above 
and the recorder /reproducer connected to the PC will be 
described below. 

In this embodiment, a case will be shown in which data 
is reproduced from the recorder/reproducer or transferred 
to the hard disk in the PC. 

In this embodiment, a case will be shown in which data 
files stored in the hard disk in the PC are transferred to 
the recorder/reproducer and recorded thereonto. The 



• 



blocks denoted by the same reference numerals as those of 
the seventh to the eleventh embodiments have the same 
functions . 

The DVC data generating means 201 connected to the 
data format converting means 205 outputs to a buffer the 
data pattern of each packet provided on the memory in a 
prescribed order. In doing this, successively changing 
values such as the track number of the currently output data 
and the number of each packet are output after successively 
rewritten by a counter. The address generating means 203 
generates an address to which data of each packet can be 
assigned . 

Like in the seventh embodiment, data other than DVC 
data is disposed in a DVC packet in the format of (a) of 
FIG. 20 in the 25-Mbps mode and in the format of (b) of FIG. 
20 in the 12.5-Mbps mode. 

The data on which the above-described conversion has 
been performed is output to the recorder/reproducer 81 and 
recorded onto the cassette 83 by the recording/reproduction 
processing circuit 86. The data is recorded in a format 
as shown in FIG . 23. In DVC, since the data rate of recording 
onto tape is constant, when the data rate of input from the 
PC is variable, it is necessary to record data after adding 
invalid data thereto so that the recording data is constant . 
The amount of data input in 1/299.7 second corresponding 
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to one track is measured by the recording data amount 
measuring means 210. Invalid data of an amount 
corresponding to the difference from the recording data 
amount, 64 bytes X 128 = 2 Kbytes in this case, is generated 
by the invalid data generating means 211 and added to the 
input data, and then, recording is performed. Further, the 
measurement amount of the data amount measuring means 220 
is generated as a flag by the data amount information 
generating means 222, and the flag is recorded being 
multiplexed in the input signal. 

According to the above-described embodiment, when 
the size of the input data file is not an integral multiple 
of the size of a data recording possible area, that is, a 
data area invalid for decoding and reproduction of the 
existing digital VTR, or when the recording rate of the 
existing deck and the input data rate are different although 
conversion and recording are tried with real-time property 
being maintained, it is possible to record data after adding 
invalid dummy data thereto and reproduce the data file after 
removing the added invalid dummy data at the time of 
reproduction . 

While the data amount is the data amount in one track, 
a different unit such as ten tracks as the setting at the. 
time of input may be used. Moreover, when the cassette has 
the MIC which is an external storage device, determination 



may be performed by use of information recorded therein. 
(Thirteenth Embodiment ) 

FIG. 27 is a block diagram of a recorder/reproducer 
according to a thirteenth embodiment of the present 
invention. In FIG. 27, reference numeral 301 represents 
DVC data analyzing means, reference numeral 303 represents 
address generating means, reference numeral 305 represents 
data format converting means, and reference numeral 306 
represents auxiliary information, determining means. 

The operation of the recorder/reproducer structured 
as described above will be described below. 

In this embodiment, a case will be shown in which data 
files stored in the recorder /reproducer are transferred 
into the PC and recorded therein. The blocks denoted by 
the same reference numerals as those of the seventh to the 
twelfth embodiments have the same functions. 

The data input from the recording/reproduction 
processing circuit 86 is input to the data format converting 
means 305 and converted. 

The DVC data analyzing means 301 connected to the data 
format converting means 305 outputs to a buffer the data 
pattern of each packet provided on the memory in a prescribed 
order while analyzing the track number of the currently 
output data and the number of each packet, etc. The address 
generating means 303 generates an address to which data of 



each packet can be assigned. The auxiliary information 
determining means 306 obtains a flag representative of 
whether the data recorded from auxiliary information is 
recorded in the 25-Mbps mode or in the 12.5 Mbps mode and 
a flag representative of whether data is written twice or 
not, and switches the operation of the address generating 
means 303. The amount of data input in a predetermined time 
is measured by the DVC data analyzing means 301. Invalid 
data of an amount corresponding to the difference from the 
recording data amount is generated by the invalid data 
generating means 211 and added to the input data, and then, 
recording is performed. 

The data recorded in the 25-Mbps mode is of the format 
of (a) of FIG. 20 and the data recorded in the 12.5-Mbps 
mode is of the format of (b) of FIG. 20, and from the data 
recording area thereof, PC data is output. 

According to the above-described embodiment, by 
capitalizing on a characteristic that the position of the 
codeword of the direct current component which is the start 
position of each small block is fixed and when the end- 
of-block code is added, the area from there to the start 
position of the next small block becomes a data area invalid 
for decoding and reproduction of the existing digital VTR, 
data files can be reproduced from a recording medium on which 
data files other than video signals and sound signals of 
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a predetermined format are recorded. Moreover, by the 
above-described operation, from tape provided with both a 
recording function of the existing digital VTR and a 
function of recording of data other than digital VTR data, 
switching therebetween and simultaneously therewith, 
recording in which format data is recorded together with 
the data, when the cassette has the MIC which is an external 
storage device, determination may be performed by use of 
information recorded therein 

'~Z (Fourteenth Embodiment) 

4j 

FIG. 28 is a block diagram of a recorder/reproducer 

Sirs 

~r according to a fourteenth embodiment of the present 

invention. In FIG. 28, reference numeral 300 represents 
JU input data determining means, reference numeral 301 

J^f represents DVC data analyzing means, reference numeral 303 

y f represents address generating means , reference numeral 304 

is = 
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^ represents a switch, reference numeral 305 represents data 

format converting means, and reference numeral 306 
represents auxiliary information determining means. 

The operation of the recorder /reproducer structured 
as described above will be described below. 

In this embodiment, a case will be shown in which data 
files stored in the, recorder/reproducer are transferred 
into the PC and recorded therein. The blocks denoted by 
the same reference numerals as those of the seventh to the 



- 61 - 



thirteenth embodiments have the. same functions . 

The input data determining means 300 determines 
whether the data input from the recording/reproduction 
processing circuit 86 is DVC data or not. 

When it is determined as a result of the determination 
that the input data is DVC data, the input data is output 
as it is by the switch 304 . In this case, the data is output 
in a DVC packet format as shown in FIG, 19. 

When the input data is other than DVC data, that is, 
in the format shown in FIG. 20, the input data is switched 
by the switch 304 and input to the data format converting 
means 305 to be converted. 

The DVC data analyzing means 301 connected to the data 
format converting means 305 outputs to a buffer the data 
pattern of each packet provided on the memory in a prescribed 
order while analyzing the track number of the currently 
output data and the number of each packet, etc. The address 
generating means 303 generates an address to which data of 
each packet can be assigned. The auxiliary information 
determining means 306 obtains a flag representative of 
whether the data recorded from auxiliary information is 
recorded in the 2 5-Mbps mode or in the 12.5 Mbps mode and 
a flag representative of whether data is written twice or 
not, and switches the operation of the address generating 
means 303. 
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The data recorded in the 2 5-Mbps mode is of the format 
of (a) of FIG. 20 and the data recorded in the 12.5-Mbps 
mode is of the format of (b) of FIG. 20, and from the data 
recording area thereof, PC data is output. 

When the cassette 83 has the MIC 82 which is an 
external storage device, determination may be performed by 
use of information recorded therein. 

According to the above-described embodiment, by 
capitalizing on a characteristic that the position of the 
codeword of the direct current component which is the start 
position of each small block is fixed and when the end- 
of-block code is added, the area from there to the start 
position of the next small block becomes a data area invalid 
for decoding and reproduction of an existing digital VTR, 
data files can be reproduced from a recording medium on which 
data files other than video signals and sound signals of 
a predetermined format are recorded. Moreover, by 
providing both a function of the reproducer/decoder of the 
existing digital VTR deck and the above-described function 
and switching therebetween, it is possible to view both tape 
where data files are recorded and tape where recording is 
performed with the existing digital VTR deck without any 
problem. 

(Fifteenth Embodiment) 

FIG. 29 is a block diagram of a recorder/reproducer 
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according to a fifteenth embodiment of the present invention 
In FIG. 29, reference numeral 300 represents input data 
determining means, reference numeral 301 represents DVC 
data analyzing means, reference numeral 303 represents 
address generating means, reference numeral 304 represents 
a switch, reference numeral 305 represents data format 
converting means, reference numeral 306 represents 
auxiliary information determining means, and reference 
numeral 307 represents data amount information determining 
means . 

The operation of the recorder/reproducer structured 
as described above will be described below. 

In this embodiment, a case will be shown in which data 
files stored in the recorder/reproducer are transferred 
into the PC and recorded therein. The blocks denoted by 
the same reference numerals as those of the seventh to the 
fourteenth embodiments have the same functions. 

The DVC data analyzing means 301 connected to the data 
format converting means 305 outputs to a buffer the data 
pattern of each packet provided on the memory in a prescribed 
order while analyzing the track number of the currently 
output data and the number of each packet, etc. The address 
generating means 303. generates an address to which data of 
each packet can be assigned. The auxiliary information 
determining means 306 obtains a flag representative of 
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whether the data recorded from auxiliary information is 
recorded in the 25-Mbps mode or in the 12.5 Mbps mode and 
a flag representative of whether data is written twice or 
not, and switches the operation of the address generating 
means 303. 

The data recorded in the 25-Mbps mode is of the format 
of (a) of FIG. 20 and the data recorded in the 12.5-Mbps 
mode is of the format of (b) of FIG. 20, and from the data 
recording area thereof, PC data is output. 

Here, how much data is recorded in one track of 2 
Kbytes is determined from the data amount information of 
the input signal by use of the data amount information 
determining means 307. The data succeeding the determined 
data amount is removed as invalid data, and thereafter, the 
data is output . 

By the above-described operation, by providing both 
a recording function of the existing digital VTR deck and 
a function of recording of data other than digital VTR data, 
switching between these functions and simultaneously 
therewith, recording in which format recording is performed 
together with the data, both data files and existing digital 
VTR data can be recorded without any problem. 

According to the above-described operation, by 
obtaining in-track data amount information of each track 
in the input digital video and audio coded signal and 
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outputting only the data amount represented by the in-track 
data amount information from a general-purpose data 
recording area in each track in the digital video and audio 
coded signal, the data input at a variable rate can correctly 
be reproduced. 

While the data amount is the data amount in one track 
in the above-described embodiment, a different unit such 
as ten tracks as the setting at the time of input may be 
used. Moreover, when the cassette 83 has the MIC 82 which 
is an external storage device, determination may be 
performed by use of information recorded therein. 

(Sixteenth Embodiment) 

FIG. 30 is a block diagram of a recorder /reproducer 
according to a sixteenth embodiment of the present invention. 
In FIG . 30, reference numeral 400 represents input data 
determining means, reference numeral 401 represents file-, 
management information generating means, and reference 
numeral 402 represents file management information 
position information generating means. 

The operation of the recorder/reproducer structured 
as described above will be described below. 

In this embodiment, a case will be shown in which data 
files stored in the hard disk in the PC are transferred to 
the recorder/reproducer and recorded thereonto. .The 
blocks denoted by the same reference numerals as those of 
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the seventh to the fifteenth embodiments have the same 
functions . 

It is assumed that data on the PC is input and recorded 
onto the recorder/reproducer, for example, by the method 
shown in the seventh embodiment. 

At this time, management information for handling 
data recorded on the DVC as files from the PC 90, etc. is 
generated by the file management information generating 
means 401. Specifically, regarding a certain continuous 
section on the tape as a file, the name, the start position, 
the size and the recording date and time of the file are 
generated. The generated data is transmitted similarly to 
normal data at a timing set in the PC 90, for example, 
immediately before the end of a program of connection to 
the DVC. 

Here, files are not only data files; data of the 
existing digital VTR can be handled similarly to data files 
by deciding the file start position, the file end position 
or the track number as one file unit and adding the name, 
the update date and time and the like. 

The input data determining means 400 determines 
whether the data input from the hard disk 91 of the PC 90 
is DVC data or not and is file management information or 
not. In doing this, the condition of the data to be output, 
for example, whether the data is compliant with the 25- 



- 67 - 



Mbps mode of "the DVC standard or the low-rate 12.5-Mbps is 
also determined by the input data determining means 400. 
When it is determined as a result of the determination that 
the input data is file management data, the input data is 
switched by the switch 104 and input to the data format 
converting means 105. 

The DVC data generating means 101 connected to the 
data format converting means 105 outputs to a buffer the 
data pattern of each packet provided on the memory in a 
prescribed order. In doing this, successively changing 
values such as the track number of the currently output data 
and the number of each packet are output after successively 
rewritten by a counter. The address generating means 103 
generates an address to which data of each packet can be 
assigned. 

Like in the seventh embodiment, data other than DVC 
data is recorded in a DVC packet in the format of (a) of 
FIG. 20 in the 25-Mbps mode and in the format of (b) of FIG. 
20 in the 12.5-Mbps mode. 

Based on the input from the input data determining 
means 400, the auxiliary information generating means 106 
generates a flag representative of whether the recorded data 
is DVC data recorded as it is or not, a flag representing 
that the recorded data is file management information and 
a flag representative of whether recording is performed in 
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the 25-Mbps mbde or in the 12 . 5-Mbps mode, and adds the flags 
to the input data. 

The file management information recording position 
information generating means 402 generates information on 
the file management information recording position on the 
tape and multiplexes the information in the input signal. 
This information may be recorded in a specific position such 
as the head on the tape or on the MIC 82, or may be written, 
as auxiliary information representing that the track is a 
track where the file management information is recorded, 
on all the tracks on which the file management information 
is recorded. 

The data on which the above-described conversion is 
performed is recorded on the cassette 83 by the 
recording/reproduction processing circuit 86. 

The data can be written twice for enhancement of error 
durability . 

According to the above-described embodiment, by 
setting an area similarly to the area provided for recording 
of data f iles and recording management information of each 
file, for example, the name of the file, the update date 
and time of the file, the file start position information, 
the file size, the file end position information or the track 
number information, a function such as access in units of 
file which is possible in a hard disk connected to a PC can 
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be realized, and it is possible to easily find the contents 
of data in a recording medium and to quickly access to the 
position of the contents that the user intends to view. 
(Seventeenth Embodimen t ) 

FIG. 31 is a block diagram of a recorder/reproducer 
according to an embodiment of the present invention. In 
FIG. 31, reference numeral 500 represents input data 
determining means, reference numeral 301 represents DVC 
data analyzing means, reference numeral 303 represents 
address generating means, reference numeral 504 represents 
a switch, reference numeral 505 represents data format 
converting means, and reference numeral 506 represents 
auxiliary information determining means. 

The operation of the recorder/reproducer structured 
as described above will be described below. 

In this embodiment, a case will be shown in which data ' 
files stored in the hard disk in the PC are transferred to 
the recorder/reproducer and recorded thereonto. The 
blocks denoted by the same reference numerals as those of 
the seventh to the sixteenth embodiments have the same 
functions . 

The file management information recording position 
determining means 501 determines the file management 
information recording position on the tape and transports 
the tape to the position. To do this, the file management 
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information recording position information on the tape or 
on the MIC may be read out or auxiliary information 
representing that the track is a track where the file 
management information is recorded may be read out. 

The input data determining means 500 determines 
whether the data input from the recording/reproduction 
processing circuit 86 is DVC data or nor and is file 
management information or not. 

When it is determined as a result of the determination 
that the input data is DVC data, the input data is output 
as it is by the switch 504 . In this case, the data is output 
in a DVC packet format as shown in FIG. 19. 

When the input data is other than DVC data, that is, 
in the format shown in FIG. 20, the input data is switched 
by the switch 504 and input to the data format converting 
means 505 to be converted. 

The DVC data analyzing means 301 connected to the data 
format converting means 505 outputs to a buffer the data 
pattern of each packet provided on the memory in a prescribed 
order while analyzing the track number of the currently 
output data and the number of each packet, etc. The address 
generating means 303 generates an address to which data of 
each packet can be assigned. The auxiliary information 
determining means 506 obtains a flag representative of 
whether the data recorded from auxiliary information is 



recorded in the 25-Mbps mode or in the 12.5 Mbps mode and 
a flag representative of whether data is written twice or 
not, and switches the operation of the address generating 
means 303. 

The data recorded in the 2 5-Mbps mode is of the format 
of (a) of FIG. 20 and the data recorded in the 12.5-Mbps 
mode is of the format of (b) of FIG. 20, and from the data 
recording area thereof, PC data is output. 

When the cassette 83 has the MIC 82 which is an 
external storage device, determination may be performed by 
use of information recorded therein. 

The above-described operation can be realized by 
means of software, and the functions may be replaced by 
software. By recording this program on a recording medium 
such as a floppy disk for conveyance, the above-described 
operation can easily be realized by another independent 
computer system. 

FIG. 32 shows an example in which software is stored 
in a floppy disk. 

(a) of FIG. 32 shows an example of a physical format 
of a floppy disk which is a recording medium main unit. 
Tracks are concentrically formed from the outer radius to 
the inner radius and, divided into 16 sectors in the angular 
direction. In accordance with the thus allocated areas, 
the program according to the. embodiment of the present 



invention is" recorded. (b) of FIG. 32 is a view of 
assistance in explaining a case for housing the floppy disk. 
From the left, the front view of the floppy disk case, the 
cross-sectional view thereof and the floppy disk are shown. 
Thus, by housing the floppy disk in the case, the disk can 
be protected from dust and external shock and safely be 
conveyed . 

(c) of FIG. 32 is a view of assistance in explaining 
recording and reproduction of the program onto and from the 
floppy disk. By connecting a floppy disk drive to a 
computer system as shown in the figure, the program can be 
recorded onto and reproduced from the disk. The disk is 
inserted into and taken out of the floppy disk drive through 
a slot. In the case of recording, the program is recorded 
onto the disk by the computer system. In the case of 
reproduction, the floppy disk reads out the program from 
the disk and transmits it to the computer system. While 
explanation has been given with a floppy disk as the 
recording medium, the recording medium is not limited 
thereto; the present invention can similarly be carried out 
as long as one on which a program is recorded such as an 
optical disk, an IC card and a ROM cassette is used. 

INDUSTRIAL APPLICABILITY 

According to the above-described embodiments, by 
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setting an area similarly to the area provided for recording 
of data files and recording management information of each 
file, for example, the name of the file, the update date 
and time of the file, the file start position information, 
the file size, the file end position information or the track 
number information, a function such as access in units of 
file which is possible in a hard disk connected to a PC can 
be realized, and it is possible to easily find the contents 
of data in a recording medium and to quickly access to the 
position of the contents that the user intends to view. 
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